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SUPPLEMENTARY DATA AND METHODS

1. Accounting for non-linearities in the effectiveness of masks

The framework developed in the Methods section of the main text is further developed to determine how the
probability of infection is affected when face masks are used.

a. One mask

Let γ be the typical amount by which a mask reduces the effective exposure from a single exposure event—i.e.
ṽ → (1− γ)ṽ.

Since f(0) = 0 and f(v) is convex, the simplest possible expression for f(v) is the scale-free form f(v) = (v/v0)β ,
for some v0 > 0 and β > 1. In this case, if a mask reduces the viral dose v to v/b, γ can be calculated exactly as
γ = 1− b−β , regardless of v. For small exposures, the infection probability is roughly equal to the effective exposure,
which is reduced by a factor greater than b (i.e. 1

1−γ > b) due to convexity (β > 1), consistent with the analysis in

the main text. This effect could potentially be quite large: e.g. for β = 4, a mask filtering half of the viral particles
(b = 2) corresponds to a sixteen-fold reduction in effective exposure (γ ≈ 0.94). If we relax this assumption on the
function f , then γ becomes an effective parameter that may depend on the distribution of viral doses to which an
individual is exposed. Regardless of the precise form of f(v), however, 1

1−γ > b will always hold due to the convexity

of f(v), i.e. masks will always have a disproportionately large effect on the effective exposure (and thus also on the
infection probability when the effective exposure is small).

Then, if a mask is worn for a fraction α of all exposures, the total effective exposure will be reduced from ṽT to
(1− αγ)ṽT . The probability of infection is thus

p̃((1− αγ)ṽT ) = 1− e−(1−αγ)ṽT (1)

(see Figure 2 of the main text).
Thus, we see that for any fixed γ (mask effectiveness) and ṽT (total effective exposure without a mask), the benefit

of wearing a mask is a convex function of the fraction α of the exposure events for which it is worn. In other words,
wearing a mask x times as often will change the reduction in infection probability by more than a factor of x. Thus,
even if masks were 100% effective (γ = 1), a study in which participants wear masks 10% of the time would need to
have sufficient power to detect less than a 10% reduction in the probability of infection. Our statistical power analysis
therefore overestimates the true power of the studies.

b. Two masks

To the extent that two masks together have an approximately linear effect on the effective exposure (e.g. if one
person wearing a mask reduces effective exposure by 1 − γ1 and the second person wearing a mask reduces effective
exposure by 1− γ2, then both wearing masks reduces effective exposure by 1− γ12 ≈ (1− γ1)(1− γ2)), the effect on
the probability of transmission will be super-linear, since the probability of infection p̃(ṽ) is concave in the effective
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exposure ṽ. In other words, especially for individuals who would have received a large total effective exposure without
masks, both the susceptible and infectious individuals wearing masks will have a larger effect than would be calculated
if each mask had an independent effect on the probability of transmission.

If the effect of the two masks on the effective exposure is super-linear (i.e. 1−γ12 < (1−γ1)(1−γ2)), then the effect
on the probability of transmission will be super-linear to an even greater extent. If the effect of the two masks on the
effective exposure is sub-linear (i.e. 1 − γ12 > (1 − γ1)(1 − γ2)), then whether or not they still have a super-linear
effect on the probability of transmission will depend on the total effective exposure.

(Note: Under the simplest possible form for ṽ = f(v), i.e. f(v) = (v/v0)β , if the mask on the infected individual
reduces v by a factor of b1, the mask on the susceptible individual reduces v by a factor of b2, and together the masks
reduce v by a factor of b1b2, then the masks will have a linear effect on effective exposure, i.e. 1−γ12 = (1−γ1)(1−γ2).
Under other forms for f(v) or assumptions about how the masks affect v, other behavior is possible.)

2. Power analyses

Let p1 and p2 be the probabilities of getting infected in the non-mask (size N1) and mask group (size N2), respec-
tively. Defining ε = p1 − p2, the null hypothesis is H0 : ε = 0 and the alternate hypothesis is H1 : ε 6= 0. A test
statistic is

W =
p̂1 − p̂2√

p̂1(1− p̂1)/N1 + p̂2(1− p̂2)/N2

=
p̂1 − p̂2

ŝ
(2)

where p̂1 and p̂2 refer to the observed fraction of infections, assumed to be normally distributed random variables
whose means are p1 and p2 (this approximation is asymptotically exact). We use the shorthand ŝ for the denominator
of W ; note that ŝ is an estimator for s, where s2 = p1(1 − p1)/N1 + p2(1 − p2)/N2 is the sum of the asymptotic
variances of p̂1 and p̂2. Asymptotically, W − ε/s follows a standard normal distribution. Using the standard notation
Φ(z1−α/2) = 1− α/2 where Φ(x) is the standard normal cumulative distribution function, the rejection region under
H0 for a significance level of α is given by the union of

W < −z1−α/2 and W > z1−α/2 (3)

The various studies may use slightly different statistical tests, but the differences between tests should be small and will
asymptotically disappear entirely. For any particular values of ε and s, the probability W < −z1−α/2 is asymptotically
given by Φ(−z1−α/2 − ε/s) and the probability W > z1−α/2 is asymptotically given by 1 − Φ(z1−α/2 − ε/s) =
Φ(−z1−α/2 + ε/s). Thus, given ε and s, the power, denoted by 1 − β and equal to the probability that the null
hypothesis is rejected if it is indeed false, is asymptotically given by

1− β = Φ(−z1−α/2 − ε/s) + Φ(−z1−α/2 + ε/s) (4)

Under the assumptions that masks are fully effective (γ = 1) and that the probability of infection pinf decreases
linearly with the adherence, the effect of mask usage is

pinf → pinf(1− a) (5)

where the adherence a is the average fraction of exposure events for which the masks were used (see above; here we
use a instead of α for the adherence to avoid confusion with the significance level). Thus, for an infection probability
pinf = p1 in the non-mask group (size N1), the infection probability in the mask group (size N2) will be p2 = p1(1−a).
Thus, by estimating p1 and a for each study, we can use eq. (4) to find power of each study given the sizes of their
non-mask and mask groups, as well as to find the sample size (i.e. total number of participants) that would have
been required for 80% power. For the latter estimate, we assume a study design in which the participants are evenly
divided between the non-mask and mask groups (i.e. N1 + N2 = 2N1 = 2N2) and rounded up the necessary sample
size to the nearest even integer.

For certain studies, some participants in the non-mask group used masks as well. In this case, adherence in both the
mask group and non-mask group must be considered. Under the assumption that probability of infection decreases
linearly with effective adherence, the probability of infection in the non-mask group p1 is related to the probability
of infection without masks p0 by p1 = p0(1 − γa1) where a1 is the adherence in the non-mask group and γ is mask
effectiveness. Then the probability of infection in the mask group will be p2 = p0(1− γa2) where a2 is the adherence
in the mask group. The net adherence a is defined by p2 = (1 − γa)p1, which yields a = a2−a1

1−γa1 . In our analyses we
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assume γ = 1, which leads to an overestimate for the net adherence a of

a =
a2 − a1

1− a1
(6)

We estimate p1 using the observed fraction of infections in the non-mask group p̂1. To check the robustness of
our conclusions, we did a sensitivity analysis and found that if p̂1 differs from p1 by a standard deviation (i.e. if we

increase our estimate of p1 by
√

1
4N1

), all studies that were under-powered (< 80%), except for one [1] remain under-

powered. (To ensure robustness we used
√

1
4N1

as the standard deviation, which is the maximum possible value of

the true standard deviation
√
p1(1− p1)/N1.) If p̂1 underestimates p1 by two standard deviations, another study [2]

would have greater than 80% power under our assumptions. It should be noted, however, that these assumptions
overestimate the power in multiple ways (fully effective masks, overestimated adherence values, assuming a linear
relationship between adherence and effectiveness, and the fact that individuals whose infections were not detected
until after the start of the study could have actually been infected before they start of the study, i.e. before the mask
intervention was implemented).

A more significant limitation of our analysis is in the difficulty in estimating adherence. Adherence is often reported
qualitatively, and even when quantitative, it is reported as the amount of time for which one wears a mask, which
may differ from the fraction of exposures for which masks were worn. To account for this difficulty, our strategy has
been to consistently overestimate statistical power; to this end, we have erred on the side of overestimating adherence
(see table II), and have also used other overestimating assumptions described in the previous paragraph.
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TABLE I. Summary of statistical power analysis. Given the adherence levels reported in the studies, the sample size necessary
for a statistical power of 80% for a two-tailed test and significance level of 0.05 (assuming participants are equally divided
between the non-mask and mask groups) is presented in column XI. The statistical power given the actual sizes of the non-
mask and mask groups is presented in column X. These calculations were made for the case in which masks are 100% effective;
if masks are effective but not perfectly so, the necessary sample sizes for 80% power (column XI) will be larger, while the
statistical powers given the actual sample sizes (column X) will be lower. Studies found to have greater than 80% power are
in bold (nos. 15-23), and studies that found a statistically significant reduction in infections in the mask group are italicized
(nos. 4, 14-23). Adherence is defined as the fraction of exposure for which masks were used; calculations of adherence for
each study are presented in table II. For studies that reported multiple analyses, each analysis is listed as its own entry (e.g.
Aiello (2012) [1] performed one analysis in which infection is defined by influenza-like illness (no. 10) and one analysis in which
infection is defined by a positive PCR test result (no. 11)). Note that only in the intention-to-treat analyses are participants
randomly divided between the non-mask and mask groups; in survey and per-protocol analyses, which group a participant
belongs to depends on whether or not that individual reported wearing a mask with a frequency above a threshold decided by
the study.
Abbreviations: ITTA: Intention-to-treat analysis; PPA: Per-protocol analysis; ILI: Influenza-like illness; ARI: Acute
respiratory infection; URTI: Upper respiratory tract infection; PCR: Polymerase chain reaction test (nasopharyngeal swab
test); SARS: Severe Acute Respiratory Syndrome

No. Name Year Mask Use Adhe-
rence

Size of 
non-mask 

group

Fraction of 
non-mask 

group 
infected

Size of 
face 
mask 
group

Fraction 
of face 
mask 
group 

infected

Statisti-
cal 

Power

Required 
sample 

size for a 
power of 

0.8

Actual 
sample 

size

Primary 
Outcome

Significant 
reduction in 
infections in 
mask group?

(I) (II) (III) (IV) (V) (VI) (VII) (VIII) (IX) (X) (XI) (XII) (XIII) (XIV)
1 Cowling (ITTA) [3] 2008 0.37 205 0.06 61 0.07 0.118 2910 266 Antibody Test No

2 MacIntyre (ITTA) [4] 2009
45% people 
used masks 0.36 100 0.030 94 0.064 0.078 6444 194 ILI No

3 MacIntyre (PPA) [4] 2009
Less than 
2/5 days 0.32 170 0.053 19 0.211 0.066 4636 189 ILI No

4 MacIntyre (PPA) [4] 2009 5/5 days 0.80 170 0.053 18 0.000 0.298 530 188 ILI Yes

5 Alfelali (ITTA) [5] 2020
Extremely 

low 0.014 3139 0.019 3199 0.030 0.051 7862388 6338 PCR No

6 Alfelali (PPA) [5] 2020
~1.6 

hours/day 0.068 2200 0.036 1291 0.051 0.067 176108 3491 PCR No
7 Simmerman  (ITTA)  [7] 2011 0.23 292 0.226 291 0.227 0.347 1866 583 ILI No

8 Canini (ITTA)  [9] 2010
3.9 

hours/day 0.38 158 0.158 148 0.162 0.345 990 306 Antibody Test No

9 Aiello (ITTA)  [2] 2010
~4 

hours/day 0.33 177 0.452 99 0.444 0.699 330 276 ILI (Fever) No

10 Aiello (ITTA)  [1] 2012
~5 

hours/day 0.42 370 0.138 392 0.117 0.735 884 762 ILI No

11 Aiello (ITTA)  [1] 2012
~5 

hours/day 0.42 370 0.043 392 0.031 0.284 3074 762 PCR No

12 MacIntyre (ITTA) [8] 2016
~4 

hours/day 0.33 295 0.010 302 0.003 0.074 22924 597 ILI No
13 Cowling (ITTA) [10] 2009 0.44 257 0.054 258 0.070 0.269 2234 515 PCR No
14 Barasheed (ITTA)  [11] 2014 0.25 53 0.528 36 0.306 0.236 440 89 ILI Yes

15 Sung (pre-post) [12] 2012
Hospital 

setting 0.80 920 0.103 454 0.033 1.000 260 1374 PCR Yes

16 Choudhry (survey) [13] 2006
Most of the 

time 0.59 477 0.612 340 0.150 1.000 52 817 ARI Yes

17 Al-Jasser (survey) [14] 2013
Most of the 

time 0.59 656 0.550 216 0.454 1.000 62 872 URTI Yes

18 Suess (ITTA)  [15] 2012 0.80 82 0.232 69 0.087 0.938 102 151 PCR Yes

19 Wu (survey) [16] 2004
Mask usage 

outdoors 0.80 73 0.630 70 0.386 1.000 22 143 ILI Yes

20 Kim (survey)  [17] 2012
Mask usage 
in schools 0.80 4164 0.057 466 0.030 1.000 486 4630 ILI Yes

21 Lau (survey) [18] 2004
Mask usage 

in public 
places

0.80 511 0.466 479 0.192 1.000 38 990
Probable 

SARS Yes

22 Lau (survey) [19] 2004
Mask usage 
in hospitals 0.80 98 0.173 177 0.079 0.927 144 275

Probable 
SARS Yes

23 Wu (survey) [20] 2016
Mask usage 
in hospitals 0.80 10298 0.477 2728 0.423 1.000 36 13026 ILI Yes
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TABLE II: Adherence calculations for each study.

No. Name Year Masks used by Description and calculation

1 Cowling
(ITTA) [3]

2008 Infected pa-
tients and their
contacts

Household study: 45% of 21 index cases used masks and 21% of 61 contacts wore masks. To overestimate
adherence, we assume no transmission occurs while either the index patient or contact is wearing a mask.
Neglecting correlations between whether or not the index patient wore a mask and the number of contacts
of that index patient, an upper bound for the probability that either a contact or the index patient corre-
sponding to that contact used a mask is 45%+21% = 66% (this is likely an overestimate since households
in which index patients wear masks and households in which contacts wear masks are almost certainly not
mutually exclusive). In the control group, 30 % of index patients and 1 % of contacts used masks. Those
classified as using masks used them often or always; therefore we assume that they used masks for 80%
of all exposures, a likely overestimate since the participants were asked to use masks only when they are
not sleeping or eating. Therefore, the adherence in the mask group is estimated as 0.66 × 0.8 = 0.53, and
adherence in the control group is estimated as 0.31 × 0.8 = 0.25. This leads to a net adherence of 0.37
according to eq. (6).

2 MacIntyre
(ITTA) [4]

2009 Contacts of in-
fected patients

Household study over 5 days: Contacts were told to use masks when in the same room as the index patient.
We consider only the surgical mask group (the other group was using P2 masks). On day 3, maximum
adherence was reported: 45% of contacts used masks for most of the time. We assume that those who
used masks used them for 80% of exposures, a likely overestimate since contacts did not use masks while
sleeping, even if the child (index patient) was next to them in bed, and because the contacts could have
been infected even if they were not in the same room as the index patient. The adherence is estimated as
0.45 × 0.8 = 0.36

3 MacIntyre
(PPA) [4]

2009 Contacts of in-
fected patients

Household study over 5 days (see row no. 2): Participants in this arm of the per-protocol analysis used
masks for < 2 out of 5 days. Overestimating adherence at 0.8 for 2 days gives adherence = 2/5×0.8 = 0.32.

4 MacIntyre
(PPA) [4]

2009 Contacts of in-
fected patients

Household study over 5 days (see row no. 2): Participants in this arm of the per-protocol analysis used
masks for all 5 days. Overestimating adherence at 0.8 for 5 days gives adherence an adherence of 5/5×0.8 =
0.8.

5 Alfelali
(ITTA) [5]

2020 Susceptible
individuals

Hajj study: From figure 2 of the study, we can only obtain approximate numbers since numerical data is
not available in the figure. An average across the four days gives us the percentage of people using masks
for various amounts of time. Using the upper bounds of the reported time ranges, we compute the average
mask usage duration. For the last time range (greater than 3 hours), we assume that masks were used on
average for 5 hours. This leads to an average mask use of 0.778 hours and an adherence in the mask group
of 0.778/24 = 0.032. Participants in the control group used masks for 0.438 hours on average, yielding an
adherence in the control group of 0.438/24 = 0.018. The net adherence value is thus 0.014 (eq. (6)). Note
that the systematic review [6] uses an older pre-print version of this study.

6 Alfelali
(PPA) [5]

2020 Susceptible
individuals

Hajj study (see row no. 5): Those who wore masks were compared to those who did not. The average
mask use among those who wore masks was 1.637 hours; thus adherence = 1.637/24 = 0.0682.

7 Simmerman
(ITTA) [7]

2011 Infected pa-
tients and their
contacts

Household study: We compare the hand-hygiene group with the hand-hygiene + mask group. Only median
(and not mean) mask usage was reported for the index and contact individuals; we therefore approximate
the mean with the median. The median mask usage for the index patient was 35 minutes. The mean of
median mask usage for contacts—parents, siblings and other relations—was 107.9 minutes. We estimate
that index patients and contacts were in contact for 10.4 hours per day using data from a similar study [8]

(row no. 12). Adherence is therefore estimated as 107.9+35
60×10.4 = 0.23 (see row no. 1 for why the index and

contact mask usages were added together), a likely overestimate, given that the majority of the households
resided in small one-bedroom apartments and thus were likely in contact for significantly greater than 10.4
hours per day on average. Furthermore, contacts could have been infected outside of their homes. Also, it
was reported that 17.6% of individuals in the control group used masks, meaning it was likely that those
in the hand-hygiene-only group did as well (which would further reduce the net adherence).

8 Canini
(ITTA) [9]

2010 Infected
patients

Household study: Average mask use was 3.9 hours per day (from table 3 of the study). We estimate that
index and contact patients were in contact for 10.4 hours per day using data from a similar study [8] (row
no. 12). Adherence is therefore estimated as 3.9

10.4 = 0.38, a likely overestimate given that contacts could
have been infected outside their homes, or in their homes while not in contact with the index patient.

9 Aiello
(ITTA) [2]

2010 Susceptible
individuals

University residence hall: Mask usage was recorded inside the residence hall and they were used for 3.92
hours per day. Assuming that residents spent 12 hours outside the halls, we exclude it from the adherence
calculation. Adherence = 3.92

24−12 = 0.33, a likely overestimate because participants were only encouraged

but not required to use masks outside the residence halls, where they may be infected. In addition, the
participants had left the residence halls for spring break, during which they were not required to wear
masks.

10 Aiello
(ITTA) [1]

2012 Susceptible
individuals

University residence hall: Masks were used for 5.08 hours per day. Adherence = 5.08
24−12 = 0.42 (see row

no. 9).

11 Aiello
(ITTA) [1]

2012 Susceptible
individuals

University residence hall: Masks were used for 5.08 hours per day. Adherence = 5.08
24−12 = 0.42 (see row

no. 9).

12 MacIntyre
(ITTA) [8]

2016 Infected
patients

Household study: In the mask group, index patients were in contact with contacts for an average of 10.4
hours, and used masks for an average of 4.4 hours. The adherence in the mask group is thus estimated as
4.4
10.4 = 0.42. In the control group, average mask usage was 1.4 hours; adherence in the control group is

thus estimated as 1.4
10.4 = 0.13. Net adherence is thus 0.33 (eq. (6)).

13 Cowling
(ITTA) [10]

2009 Infected pa-
tients and their
contacts

Household study: We compare the hand-hygiene group with the hand-hygiene + mask group. In the hand-
hygiene + mask group, 49% of index cases and 26 % of contacts used a mask often or always. We therefore
calculate adherence in the hand-hygiene + mask group as (0.49 + 0.26) × 0.8 = 0.60 (see row no. 1). In
the hand-hygiene group, 5 % of contacts and 31 % of index cases used masks, which leads to an adherence
= (0.31 + 0.05) × 0.8 = 0.29 in the hand-hygiene group. Net adherence is thus 0.44 (eq. (6)).

14 Barasheed
(ITTA) [11]

2014 Susceptible
individuals

Hajj pilgramage: 36 people were in the face mask group: 8 people never used a mask; 11 people used masks
for < 4 hours; 8 people used masks used for 5-8 hours; 9 people used masks for > 8 hours (from table 2 of
the study). Using the upper limits of the duration ranges (and 12 hours for the > 8 hour group), adherence
= 1

36 (8 × 0/24 + 11 × 4/24 + 8 × 8/24 + 9 × 12/24) = 0.25.
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15 Sung (Pre-
post) [12]

2012 Potentially
infected
individuals

Visitors had to use face masks when they visited patients in their rooms and the incidence of infections
was recorded among the patients. Although adherence was not reported, it is reasonable to assume that
adherence was high since the study was conducted in a hospital where doctors and health care workers
would have ensured that protocols are followed; in addition the visitors were in contact with patients only
for a limited duration. We therefore assume an adherence of 0.8

16 Choudhry
(Survey)
[13]

2006 Susceptible
individuals

Survey study for Hajj pilgrims: We consider the group of male pilgrims who reported using masks most of
the time, compared to a group who did not use masks. We assume that masks were not used while sleeping
or eating, and note that the pilgrims remain susceptible to infection during such activities since they slept
in shared tents. Allotting 10 hours per day for sleeping and eating and other activities during which masks
were not worn, we estimate the adherence as 14/24 = 0.59.

17 Al-Jasser
(Survey)
[14]

2013 Susceptible
individuals

Survey study for Hajj pilgrims: We consider the group of male pilgrims who reported using masks most of
the time, compared to a group who did not use masks, and therefore estimate adherence as 0.59 (see row
no. 16).

18 Suess
(ITTA) [15]

2012 Infected pa-
tients and their
contacts

Household study: From figures 2 and 3 in the study, the average mask usage (across 8 days and across
both seasons) among contacts and index patients is 69.4% and 56.4%, respectively. From this data it is
not impossible that in every household either the index patient or contacts were wearing masks; using this
potential overestimate, we calculate adherence as 1 × 0.8 = 0.8 (see row no. 1).

19 Wu (survey)
[16]

2004 Susceptible
individuals

Survey study: Face mask usage was reported only outside the home. Adherence was reported subjectively
– ‘Never’, ‘Sometimes’, ‘Always’ (table 1 of the study). We compare the groups which used masks always
and never used masks, and use an adherence value of 0.8 for the ‘Always’ group, a likely overestimate since
participants could have been infected from household contacts.

20 Kim
(survey)[17]

2011 Susceptible
individuals

Survey study among school children for influenza: Mask usage during school hours was reported as ‘contin-
uous’, ‘irregular’, ‘not used’. We assume an adherence of 0.8 for the ‘continuous’ group (and compare the
infection rate to the group that did not use masks), a likely overestimate since children could be infected
outside of school hours.

21 Lau (sur-
vey) [18]

2004 Susceptible
individuals

Survey study during SARS epidemic: Mask usage was recorded only for public places. The study considered
the frequent use of masks as using a mask, and occasional/seldom/no use was considered as not using a
mask. We assume a value of 0.8 for adherence, a likely overestimate since people could have gotten infected
at home where mask usage was not recorded and since some mask usage was possible in the non-mask group.

22 Lau (sur-
vey) [19]

2004 Susceptible
individuals

Survey study during SARS epidemic: Mask usage was recorded only during hospital visits to patients with
SARS. We use an adherence value of 0.8 for hospital settings (see row no. 15). For this study 0.8 is likely
an overestimate since SARS infection could have occurred outside of the hospital as well.

23 Wu (survey)
[20]

2016 Susceptible
individuals

Survey study for influenza-like illness. Mask usage was recorded only during hospital visits. We use an
adherence value of 0.8 for hospital settings (see row no. 15). For this study 0.8 is likely a substantial
overestimate since infection could have occurred outside of the hospital as well.

TABLE III. Studies not included in power analysis.

Name Year Reason for exclusion from power analysis

Shin [21] 2018 Study was randomized for testing a common cold drug rather than mask usage, and mask usage was
comparable in both of the groups.

Zhang [22] 2013 Unknown adherence and incomplete data.

Jolie [23] 1998 Animal to human transmission: We consider only human to human transmission for our analysis.

Tahir [24] 2019 Animal to human transmission: We consider only human to human transmission for our analysis.

Larson [25] 2010 Mask adherence was reported to be ‘poor’ but neither the percentage of participants using masks nor the
duration of mask usage was reported, so we could not make an estimate for the adherence.

Emamian [26] 2013 Survey study for Hajj pilgrims: Adherence for mask usage was reported only as ‘Yes’ or ‘No’. Even
occasional use of mask was considered as ‘Yes’. Since adherence data stratified by frequency and/or
duration was not reported, we could not make an estimate for the adherence.

Deris [27] 2010 Survey study for Hajj pilgrims: Adherence for mask usage was reported only as ‘Yes’ or ‘No’. Since
adherence data stratified by frequency and/or duration was not reported, we could not make an estimate
for the adherence.

Uchida [28] 2017 Survey study for children. Mask usage was reported as ‘using masks at any time or place’. Since adherence
data stratified by frequency and/or duration was not reported, we could not make an estimate for the
adherence.

Balaban [29] 2012 Survey study for Hajj pilgrims: Adherence for mask usage was reported only as ‘Yes’ or ‘No’. Since
adherence data stratified by frequency and/or duration was not reported, we could not make an estimate
for the adherence.

Zein 2002 Study not available.
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